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Executive Summary
Background: The onset of delirium during a stay in the intensive care unit (ICU)
is considered a sign of complication and is associated with increased risk of mortality and
longer stays. Monitoring for delirium and incorporating early rehabilitation services
(occupational therapy and physical therapy) are considered promising, evidence-based
strategies to manage delirium.
Purpose: The purpose of this study was to assess current practices for 1) delirium
monitoring and 2) rehabilitation intervention as part of delirium management. The study
verified the rate of delirium monitoring using standardized assessments, prevalence of
delirium, the interval between admission to the ICU and first rehabilitation intervention
(“early engagement”), the length of stay in the ICU, the number of days of therapy
(occupational and physical), the reasons for delay of therapy, the content of therapy
services (mobility, cognitive and/or ADLs), in a 12-bed intensive care unit in a
community hospital in Lexington, Kentucky.
Theoretical Framework. This project utilized strategies and tools from the
Quality Improvement Model as well as principles of evidence-based practice.
Methods. For this retrospective chart review, patient data was extracted from
medical charts. Participants included all individuals admitted in the ICU from September
1st, until the maximum number of 100 participants was reached. Institutional Review
Board approval was obtained until 6/1/2021. For the purpose of this report, data from the
first 35 charts were analyzed to describe rate of monitoring, prevalence of delirium,
length of stay, amount and content of rehabilitation services (occupational and physical
therapy), reasons for delay in rehabilitation service delivery.

Results. For the initial sample (n=35), delirium monitoring was completed in the
ICU at a rate slightly lower than recent studies document (94% versus 100%). Both
delirium and subsyndromal delirium were associated with a longer hospital length of stay
(26, 17 respectively versus 10 days for patients with normal consciousness). The
prevalence of delirium was lower than expected for this sample (20% versus 30%), which
could suggest insufficient monitoring and/or wrong categorization. The rate of
subsyndromal delirium was higher than expected (46% versus 36%). The mean interval
between admission into the ICU and first attempt by an occupational or physical therapist
was 5 days, within the interval recommended in systematic reviews (4 to 7 days). The
content of occupational therapy sessions does not specifically address delirium or
cognition, but did address mobility and self-care.
Conclusions: Occupational therapy could increase its role in monitoring and
managing delirium, to assist with proper categorization, provide specialized treatment,
and possibly decreasing duration of delirium as well as length of stay.
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Section 1: Problem Identification and Nature of Project
Delirium in the ICU: Significance of Problem
Definition, health impact.
Delirium is a behavioral syndrome characterized by an abrupt onset of inattention,
decreased awareness of the environment, changes in cognitions and/or perception. In addition to
those changes in attention, a patient with delirium may have delusions, emotional lability,
disorganized speech, anxiety, and sleep-wake disturbances (American Psychiatric Association,
2013). This syndrome develops over hours or days, and can fluctuate during the day.
The intensive care unit (ICU) hosts the most acutely ill patients, and a significant portion
of these patients will develop delirium during their stay. In inpatient settings, the reported rate of
delirium varies from 9% to 32% (Koirala et al., 2020). Because delirium may be underreported
(Casey et al., 2019), it has been hypothesized that the wide range in prevalence is due to failure
to screen and report, in particular for patients on ventilator support (Neufeld, 2020). Large
prevalence studies have estimated the prevalence of delirium in the ICU at 30% (Krewulak et al.,
2018; Salluh et al., 2010).
There are two types of delirium: hypoactive and hyperactive. A person experiencing
hypoactive delirium will appear lethargic, drowsy, with slow reactions and/or attention deficits.
By contrast, a person experiencing hyperactive delirium may be agitated, anxious, and actively
hallucinating. A person can experience both types of delirium at different times during their ICU
stay, which is sometimes called mixed type. In the general ICU population, the hypoactive type
is most common (Krewulak et al., 2018). There is also a distinct criteria for subsyndromal
delirium (Serafim et al., 2017), a score received by individuals who display some of the elements
of delirium (such as decreased attention, for example), but do not meet the full criteria for
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delirium. A lesser form of delirium, subsyndromal delirium is not known to progress towards
delirium.
Delirium is both a syndrome and a symptom of critical illness. It generally indicates a
systemic deterioration (Luetz et al., 2016a), and has been known to indicate the development of
sepsis (Martin et al., 2010). It is associated with increased risk of death and increased
ICU/hospital length of stay (Brummel et al., 2014). Although it is generally temporary, delirium
is believed by some researchers to have longer-term impact in proportion to its duration
(Brummel et al, 2014; (Hayhurst et al., 2020). Its presence compounds other negative effects of a
stay in the ICU, particularly the development of ICU-acquired weakness. (Needham et al., 2010).
Its detection is important to ensure best outcomes for patients.
Risk factors.
Knowledge of risk factors for delirium is still developing. Barr et al. (2013) identified
four categories of “baseline risk factors” (p.685) for delirium: underlying dementia, history of
hypertension, history of alcoholism, and high severity of illness on admission. The most recent
systematic review for risk factors of delirium found strong evidence that age, dementia,
hypertension, pre-ICU surgery or trauma, mechanical ventilation, delirium on the prior day, and
metabolic acidosis are risk factors for ICU delirium (Zaal et al., 2015a). A review of predictive
models for delirium found that the most commonly reported tool susceptible of predicting
delirium is the Acute Physiology and Chronic Health Evaluation II (APACHE-II;(Chen et al.,
2020). This tool is used by hospitals to assign an objective measure of acuity to newly admitted
patients. Finally, a 2020 systematic review (Krewulak et al., 2020) attempted to establish risk
factors by subtypes (hypoactive, hyperactive and mixed), but was unable to reach conclusions
due to the variations in methodology of the different studies evaluated. The role of sedation is
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also currently being explored, with at least one recent single-center prospective study showing an
association between drowsiness and the development of delirium (Boettger et al., 2017).
Guidelines for the management of delirium.
In 2013, the American College of Critical Care Medicine issued the first guidelines for
the management of sedation, pain, and delirium (Barr et al., 2013). Those guidelines were
updated in 2018 (Devlin et al., 2018) as the Clinical Practice Guidelines for the Prevention and
Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult
Patients in the ICU (PADIS Guidelines). They include the following recommendations for the
treatment of delirium:
1) No pharmaceutical intervention is recommended
2) No “single-component” non-pharmaceutical intervention is recommended
3) Multi-component non-pharmaceutical interventions are recommended in the
following terms: “We suggest using a multicomponent, nonpharmacologic
intervention that is focused on (but not limited to) reducing modifiable risk factors for
delirium, improving cognition, and optimizing sleep, mobility, hearing, and vision in
critically ill adults. Remarks: These multicomponent interventions include (but are
not limited to) strategies to reduce or shorten delirium (e.g., reorientation, cognitive
stimulation, use of clocks), improve sleep (e.g., minimizing light and noise), improve
wakefulness (i.e., reduced sedation), reduce immobility (e.g., early
rehabilitation/mobilization), and reduce hearing and/or visual impairment (e.g.,
enable use of devices such as hearing aids or eye glasses)” (Devlin et al., 2018a).
At least one study also suggests that monitoring for delirium, in itself, can significantly
decrease its severity and duration (Luetz et al., 2016a). This monitoring has been recommended
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in the PADIS Guidelines (Devlin et al., 2018a), and integrated into its implementation program:
the ICU Liberation Bundle (Balas et al., 2014).
Delirium and rehabilitation services.
There is currently no known, effective pharmaceutical treatment for delirium (Herling et
al., 2018a). There is, however, promising evidence available on rehabilitation intervention for the
mitigation of delirium. In particular, early mobility and the incorporation of occupational therapy
(OT) in inpatient rehabilitation protocols has been shown to decrease the duration and severity of
delirium (Álvarez et al., 2017a; Schweickert et al., 2009a; Weinreich et al., 2017). Occupational
therapists have been at the forefront of the movement to mitigate the effects of delirium and have
used strategies such as monitoring/assessment, purposeful object use, environmental
modification, cognitive stimulation, self-care, and reminiscing. One of the methods likely to
promote early patient engagement is OT participation in early awakening trials, which is
considered an emerging practice (Laxton & Morrow, 2020b). Other practices, such as the
implementation of an ICU diary, and the use of education tools (such as “family engagement
menu”) are considered best practices. These interventions are thought to decrease the risk of
delirium and prepare patients for active engagement.
Early mobility has become a preferred strategy for physical therapists (PTs) and OTs
working in teams. Studied independently, mobility shortly after admission to the ICU is believed
to reduce the severity of delirium, decrease the number of days on mechanical ventilation,
improve muscle strength, decrease the risk of ICU-acquired weakness, improve quality of life
(Zhang et al., 2019). There is considerable debate, however, on the best timing for rehabilitation
services and its effects. This debate is addressed fully in the literature review section of this
Capstone report.
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Although there is growing evidence that early engagement in activities of daily living
(ADLs), mobility, and cognitive stimulation prevents delirium, and that OTs can contribute
significantly, these strategies are not always implemented in ICUs. There are guidelines available
to support activity in the ICU (Devlin et al., 2018; Hodgson et al, 2014), but practitioners
sometimes fear adverse events (Nydahl et al., 2017a), have poor knowledge of OT’s
contributions (McClellan, 2018), or are not sufficiently trained (Evangelist & Gartenberg, 2016).
Add to this hospital practices regarding heavy sedation, lack of interprofessional support, low
prioritization, and scheduling conflicts (Costa et al., 2017; Hodgson et al., 2014) and
rehabilitation services in the ICU can become limited.
A team-based, quality-improvement approach to delirium management.
Because of the multi-disciplinary nature of treatment in the ICU, a concerted effort across
disciplines is required to adhere to current guidelines for delirium management. For example,
OTs and PTs can contribute significantly to early engagement in activity, but cannot proceed
without nursing approval and support (Laxton & Morrow, 2020a). Inpatient programs that have
successfully improved patient outcomes, such as the one at Johns Hopkins Medical Center, have
used a team approach (Needham, 2020). The architects of the Johns Hopkins program highlight
the importance of involving all stakeholders, including managers, in a strategic plan for quality
improvement in the ICU (Needham, 2020).
This project uses some of the processes and methods used in quality improvement
approach to healthcare concerns (see end of chapter for additional information on theoretical
orientation). Using the Cause and Effect Diagram from the Quality Improvement Toolkit
(Institute for Healthcare Improvement, 2017), the investigator outlined some of the contributing
factors to delirium in the ICU. This diagram (commonly called a fishbone diagram) is presented
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as Appendix A in the current document. As can be seen in the diagram, many factors can impact
delirium, in various categories. This project focuses on two of those factors, both in the
“Methods” category of the fishbone diagram: monitoring for delirium and providing early
engagement in activity. Although these elements are single-out for the purpose of this research
project, they should not be thought of as isolated in practice. Rather, they are part of a broader
system of actions and physical elements, just like OT intervention is integrated into the greater
healthcare system.
Setting
This practitioner’s research site is a 12-bed Medical ICU housed in a 217-bed community
hospital in central Kentucky. It provides care for patients with the following active diagnoses:
respiratory failure (multiple etiologies, including pneumonia and chronic obstructive pulmonary
disease [COPD] exacerbation), heart failure, cardiac events, acute kidney injury or kidney
failure, pulmonary embolism, alcohol withdrawal, and stroke. This ICU does not currently treat
patients with severe trauma or highly complex neurological conditions. At the time of the study,
the principal investigator was employed at this hospital as a full-time staff OT and had legal
access to the electronic medical records system.
Problem Statement
Delirium occurs at a rate of 30% in the ICU and is considered both a symptom of critical
illness as well as a precipitating factor for longer term complications (such as neuromuscular
weakness). Guidelines for managing delirium in the ICU and evidence suggests that the
following strategies are effective at decreasing the rate and/or severity of delirium: 1) monitoring
for delirium and 2) early engagement in activity (Barr et al., 2013; Devlin et al., 2018). Current
best evidence supports these strategies (Álvarez et al., 2017b; Balas et al., 2014; Luetz et al.,
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2016a; Menges et al., 2021; Schweickert et al., 2009b; L. Zhang et al., 2019). Rehabilitation
services, including OT, can play an important role in this implementation.
Based on a preliminary needs assessment and on anecdotal evidence collected through
her work as an OT in this practice setting, the principal investigator suspected that delirium
monitoring and early engagement in activity were not performed systematically or according to
best practice. If this was true, OTs could modify their intervention to help bridge this gap in
service and facilitate the implementation of helpful delirium management methods. If this was
not true, OTs could still improve their services, but might focus on other helpful strategies.
Delirium monitoring and early engagement in activity are two strategies described in
guidelines and other evidence as promising in the management of delirium in the intensive care
unit. The hospital used as the setting for this study may not be implementing these strategies as
often as recommended. In addition, OT services may be under-utilized in this implementation
and in delirium management in general. To improve the quality of services delivered in the ICU
in general, and to patients at risk for delirium in particular, it is necessary to first assess the
current state of service delivery.
Study Objectives
The study’s main objectives are listed below. For the time frame assigned in the study,
the investigator established:
1) Rate of delirium monitoring: Estimate the number of patients that have a documented risk
for delirium and are monitored for delirium using a standardized assessment.
2) Length of stay: Estimate the number of days in the ICU and the number of days on
mechanical ventilation.
3) Rate and content of early engagement in rehabilitation:
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a. Establish the interval between admission in the ICU and provision of physical and
occupational therapy services.
b. Estimate the number of patients in the ICU that received at least one session of
occupational therapy/at least one session of physical therapy.
c. Estimate the number of days of occupational therapy and physical therapy
received by ICU patients.
d. Describe the content of rehabilitation services based on categories (mobility,
cognitive stimulation, activities of daily living).
4) Challenges to early engagement: Based on documentation of missed rehabilitation visits,
and medical progress notes, propose a partial explanation for the delay of rehabilitation
services or absence of rehabilitation services.
Theoretical Orientation
Quality Improvement Model.
This project used some of the tools and methods suggested in the Quality Improvement
Model. This model is described by Bonnel and Smith (2017) as “projects that analyze a system’s
performance and ways to improve using a formal approach with systematic methods”. To help
systematize her approach, the investigator used some of the resources available through the
Institute for Healthcare Improvement (Institute for Healthcare Improvement, 2021). Appendix A
presents a Cause and Effect (fishbone) diagram that was borrowed from the Institute’s toolkit. It
features multiple elements that can influence the incidence of delirium in the ICU, and situates
this project’s problem statement in a broader context. Although not the only factors to impact
delirium, monitoring and early engagement were chosen because they are supported by evidence,
and of special concern to OT. Therefore, not only do they act as potential “drivers” (Institute for
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Healthcare Improvement, 2017) for delirium management, but could also form the basis of an
action plan for quality improvement within the OT department of this hospital.
Evidence-based Practice.
This project also rests on principles from evidence-based practice (EBP), or the
utilization of research and expert analysis to guide practice (Bonnel & Smith, 2014, p. 7). This
model and its rationale are stated in the simplest terms by Law and MacDermid (2014): “The
argument for EBP is simple: If there is a better way to practice, therapists should find it” (p. 3).
For this project, what is particularly crucial in this model is the ability to incorporate expert
consensus or guidelines in the appreciation of evidence. This is a pragmatic principle: in the
absence of conclusive and definite evidence concerning a clinical problem, practitioners should
still search for the best available practice strategies. Delirium management does not benefit from
a definitive set of standards (Herling et al., 2018a), but rather from guidelines and promising
strategies. Although preliminary research supports OT as effective (Álvarez et al., 2017a), it
cannot be said that this evidence is conclusive. More research will be necessary, in years to
come, to solidify OT’s role in managing delirium.
Significance of the Study
This study can help provide a model for a systematic evaluation of services within the OT
department and the hospital, in the context of future quality improvement efforts. It yielded
useable information on the rate of delirium monitoring, management, and the integration of
rehabilitation services. For example, a rate of delirium lower than 30% for the general population
suggested that delirium was under-reported or insufficiently monitored. In addition, the
documented content of occupational therapy services suggested that delirium in not addressed
systematically or using recommended practices. The data on length of stay was useful to
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establish a baseline of current practices, with the hope of improving those statistics with the
implementation of specific programming.
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Section 2: Literature Review
Search History
A preliminary search was conducted using the following databases: CINAHL Complete,
MEDLINE, Academic Search Ultimate with the key title word: “delirium” and key word “ICU
or intensive care unit or critical care”, with limiters: 2010-2021, English language, peer
reviewed. It yielded 5638 titles. A cursory look at the list suggested that some titles were less
relevant to the study, because they addressed post-surgery delirium (not applicable to study site),
or sleep intervention (not addressed in study). The following limiters were added: NOT surgery
or postoperative in title; NOT sleep in title, to bring down the list to 4072 titles.
Because of the high number of articles on delirium in the past 10 years, separate searches
were conducted on topics relevant to the study. The following topics were chosen: prevalence
(TI= prevalence or incidence); risk factors for delirium (TI=risk), impact on outcomes (mortality,
length of stay, cognitive impairment) (TI=outcome), assessment/monitoring (TI= detect or
detection or monitoring or monitor or assessment or assess), and the role of rehabilitation
services (TI=occupational or physical therapy or rehabilitation or nonpharmaceutical or
mobilization).
The titles and most abstracts of articles obtained through each search were reviewed.
Final retention of the articles was based on using the best available evidence, and articles were
ordered using the Oxford Center for Evidence-Based Medicine Standard Levels of Evidence
(Law & MacDermid, 2014, p.142).
1. Meta-analysis and systematic review
2. Large multi-center studies
3. Expert consensus
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4. Single center studies with large sample
The following additional criteria were used when deciding to include a study in this
literature review. 1) Relevance to the study site: For example, interventions that feature
sophisticated technologies that are not available at the study site, or that focus on a patient
population not currently seen were omitted. 2) Date of publication: More recent studies were
preferred. 3) Exploring new aspects: Some studies featuring patients with COVID-19, or
innovative interventions were added to indicate new directions in delirium research.
Prevalence and Incidence
The importance of delirium in the intensive care unit (ICU) is often presented in the
literature by estimating its prevalence1 and expressing it as a percentage of the general ICU
population. The point-prevalence methodology is a practical research strategy used to estimate
rates of delirium in a hospital system: a single day or a small range of several consecutive days
are selected, and delirium is assessed in multiple hospitals for that day (Geriatric Medicine
Research Collaborative, 2019). In 2010, an important international study used a point-prevalence
method to assess the percentage of ICU patients with delirium in 104 ICUs from 11 countries in
South and North America and Spain (Salluh et al., 2010). It established the prevalence of
delirium at 32.3%.
This estimate concurs with other studies using a different methodology. A systematic
review using meta-analytic methodology was conducted in 2018 to establish the rate of delirium
in the intensive care unit for all patients (Krewulak et al., 2018). This review included
1

Prevalence differs from incidence by indicating the presence in time of a specific

condition, rather than indicating its development over a period of time.
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international studies of prevalence and incidence, for all diagnoses, for a total of 48 studies or
27,342 patients. The overall pooled prevalence of delirium was 31% with a majority of
hypoactive type. Another study conducted in 2018 (Rood et al., 2018) estimate incidence of
delirium with a meta-analysis of systematic reviews found a similar result: The mean incidence
of delirium in the ICU across multiple hospitals, in multiple countries was 29%. Furthermore, the
screening frequency or methods used for screening did not affect this rate.
Attempts have also been made to estimate the rate of delirium in patients who are
considered at increased risk for delirium. For example, patients that experience mechanical
ventilation (MV) or who have a diagnosis of COVID-19 pneumonia. Systematic reviews were
not available. However, a pre-COVID, multi-center study (16 North-American ICUs and 430
patients) that compared two groups of patients on mechanical ventilation found that 53% of all
patients on MV developed delirium (Mehta et al., 2015). A multi-center study of patients with
COVID-19 (69 ICUs, 14 countries, 2088 participants), found that 55% of patients were delirious
for a median of 3 days (Pun et al., 2021). This estimate does not include patients that were
comatose, and with a previous history of dementia (they were excluded from the study).
Overall, these studies suggest that among the general ICU population, the rate of delirium
has been recently established at 30%. Some higher-risk populations such as those with
mechanical ventilation or with COVID-19 may demonstrate a rate of 53%-55%. Nursing
documentation that suggests a much lower rate might indicate insufficient assessment. For
subsyndromal delirium, recent studies have suggested an overall prevalence of 36% in the ICU
(Serafim et al., 2017).
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Risk Factors
The 2013 guidelines from the American College of Critical Care Medicine (Barr et al.,
2013) identifies four categories of “baseline risk factors” (p.685) for delirium: underlying
dementia, history of hypertension, history of alcoholism, and high severity of illness at
admission. However, recent literature reviews offer a different conclusion. A 2020 systematic
review of 20 studies on risk factors and outcomes for patients with delirium delivered
inconclusive results (Krewulak et al., 2020). It proved difficult to establish risk factors,
according to the authors, become of inconsistencies in methodologies across studies. Therefore,
the association between incidence of delirium and perceived risk factors such as APACHE-II
score and mechanical ventilation was deemed inconsistent.
The authors of a 2017 systematic review were less circumspect (Jacob et al., 2017). They
highlighted several factors presenting risk for the development of delirium, and categorized them
as predisposing factors (age, dementia) and precipitating factors (acuity of illness as reported by
the APACHE-II score, use of sedatives, organ failure). A prior systematic review of risk factors
which included 33 studies also expressed confidence in determining risk factors based on
evidence (Zaal et al., 2015b). They ranked those risk factors according the strength of evidence
provided, and concluded that age, dementia, hypertension, pre-ICU emergency surgery or
trauma, APACHE-II score, mechanical ventilation, metabolic acidosis, delirium on the prior day
and coma were strongly associated with delirium. On the other hand, multiple organ failure was
only moderately associated with delirium. Gender was not a factor.
A review of predictive models for delirium found that the most commonly reported tool
susceptible of predicting delirium was the Acute Physiology and Chronic Health Evaluation II
(APACHE-II) (Chen et al., 2020). Large prevalence/incidence studies (Krewulak et al., 2018;
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Mehta et al., 2015; Pun et al., 2021) seemed to indicate that populations during the first wave of
COVID-19 or experiencing mechanical ventilation were at increased risk.
Taken together, these studies suggest that although there are a number of factors that
suggest increased risk for delirium in the general ICU population, the research community does
not seem to agree on methodology or conclusions in determining risk factors.
Impact of Delirium on Outcomes
Delirium is generally believed to impact health and functional outcomes. The 2020
systematic review that found inconsistent evidence on risk factors also found discrepancies in the
description of outcomes, except for mortality (Krewulak et al., 2020): mortality was consistently
associated with hypoactive delirium in a majority of studies. The DECCA international
prevalence study (Salluh et al., 2010) also found a correlation between presence of delirium and
mortality, increased length of ICU stay, as well as increased hospital length of stay.
It has been hypothesized that the severity of delirium may be a determining factor. A
recent systematic review of articles associating delirium severity with outcomes (Rosgen et al.,
2020) found that delirium severity was strongly associated with increased ICU length of stay,
and a decreased chance of being discharged home. However, there was not strong enough
evidence to determine the impact of severity on mortality, functional ability, cognitive ability
and quality of life.
Other and slightly older systematic on outcomes of patients with delirium also reveal an
increased risk of death and longer length of stay (Salluh et al., 2015; Zhang et al., 2013). Two
separate one-center studies of the impact of delirium on outcomes for patients with COVID-19
found a similar (but more severe) correlation with mortality (Kotfis et al., 2021; Marengoni et
al., 2020). Of interest to this Capstone, one interesting and recent systematic review sought to
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determine the impact of delirium on participation in rehabilitation services (Johnson et al., 2020).
It was not able to draw conclusions, however, due to the lack of available research on this topic.
In general, the strongest evidence suggests that delirium indicates a risk for mortality and
increased length of stay. There is not yet strong evidence to correlate delirium with long-term
decrease in physical or cognitive function, although the link has been suggested in some reviews
(Salluh et al., 2015). There is too little evidence to determine the impact of delirium on
participation in rehabilitation services, an interesting perspective for future research.
Subsyndromal delirium is associated with longer length of stay, though not increased risk for
mortality (Serafim et al., 2017).
Monitoring/Assessment
Routine monitoring of delirium has been shown in at least one study to correlate with
improved outcomes (Luetz et al., 2016b). It was also a strategy recommended by experts in the
field, and specified in several guidelines such as the Society for Critical Care Medicine’s ICU
Liberation guidelines (Balas et al., 2014) and the Clinical Practice Guidelines for the Prevention
and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in
Adult Patients in the ICU (Devlin et al., 2018b).
There are a number of tools available to assess delirium in the ICU. According to a 2018
systematic review of properties (Gélinas et al., 2018), the following standardized assessments
were the most valid and reliable: the Confusion Assessment Method for the Intensive Care Unit
(CAM-ICU) and the Intensive Care Delirium Screening Checklist (ICDSC). The authors of this
study caution, however, that there might be insufficient validation data for using these tools on
patients with neurological disorders or at various levels of sedation. The CAM-ICU was the
preferred tool in another recent systematic review (Ho et al., 2020) for its diagnostic accuracy
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following the criteria for delirium in the Diagnostic and Statistical Manual of Mental Disorders
(DSM). This study reports following psychometric properties for each tool, and they are featured
here in Table 1. A 2012 systematic review suggested that the CAM-ICU remains accurate in the
context of pre-existing dementia (Morandi et al., 2012). However, a separate search might be
necessary to verify the applicability of delirium assessment tools to this population.
Table 1.
Psychometric Properties for the CAM-ICU and ICDSC
Confusion Assessment Method for the ICU (CAM-ICU)
•

Sensitivity: 0.85

•

Specificity: 0.95

•

Diagnostic odds ratio (DOR): 99

Intensive care delirium screening checklist (ICDSC)
•

Sensitivity: 0.87

•

Specificity: 0.91

•

Diagnostic odds ratio (DOR): 65

(Ho et al., 2020)
Nursing is usually responsible for the assessment of delirium in the ICU, although
delirium assessment fits within the scope of practice of other professionals, such as occupational
therapists (Laxton & Morrow, 2020b). Some reviewers have sought to ascertain the barriers to
assessing delirium assessment, and have found the following themes among nurses: time
constraints, and lack of education on delirium (Rowley-Conwy, 2018). Implementation strategies
include the diffusion of guidelines (Trogrlić et al., 2015), such as those provided through the
Society for Critical Care Medicine: the ICU Liberation bundle. Other strategies focus on the
participation of caregivers in the assessment of delirium (Rosgen et al., 2018), a promising
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strategy for monitoring delirium in the ICU. Of note, the presence of delirium can complicate
other assessments, such as pain. A systematic review of tools for assessing pain in the presence
of delirium found insufficient evidence to guide practice (Fischer et al., 2019).
Non-Pharmaceutical Intervention
At this time, it is difficult to obtain clarity when seeking rigorous evidence to support
non-pharmaceutical interventions. A recent review from the Cochrane Library of systematic
reviews found insufficient evidence to recommend non-pharmaceutical interventions, including
occupational and physical therapy, for the prevention of delirium (Herling et al., 2018b). In
addition to the discrepancies in research methods, there are a variety of outcome measures that
make it more difficult to assess the value of rehabilitation services in systematic reviews. For
example, the Cochrane review considered “prevention” as the main outcome, and the CAM-ICU
as the preferred assessment tool, which excluded studies that sought to decrease duration/severity
or used other assessment tools (such as the ICDSC). The reviewers suggested that nonpharmaceutical interventions, including rehabilitation services showed promise, but that more
research is needed.
Other systematic reviews drew similar conclusions regarding inconsistency of methods
and outcomes. A 2020 systematic review on early cognitive intervention was unable to draw
conclusions useful for practice due to the high risk of bias and protocol variability among the
studies included (Deemer et al., 2020). A description of the types of cognitive interventions was
not included in the study report. Other studies on specific non-pharmaceutical interventions state
as obstacles the flaws in study protocols and inconsistencies in measured outcomes (Bannon et
al., 2019; Burry et al., 2021).
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Reviews that attempt to integrate various outcomes appear to provide more encouraging
news for non-pharmaceutical interventions. A 2018 review of 35 studies on non-pharmaceutical
delirium management concludes that interventions to prevent delirium are more effective at
shortening its duration than prevention its occurrence, and that they mostly focus on presumed
risk factors (Kang et al., 2018). Examples of such interventions include daily interruption and
reduction of sedation, exercise, patient education, cerebral hemodynamics improvement, and
family participation. A review published in 2021 integrated both quantitative and qualitative
studies, and their effect on one of several “delirium-related outcome” (Sahawneh & Boss, 2021).
The interventions were described differently than in other reviews as: early mobilization,
environmental modifications to promote sleep (earplugs, blinds at night), environmental
modifications for alertness (music and natural sunlight during the day), continuous reorientation,
increase visitation and family participation. Those interventions were very much in line with
current expert recommendations for occupational therapists interested in delirium management in
the ICU (Laxton & Morrow, 2020b). Some of the outcomes of the study were described as
reducing incidence and duration of delirium, and family/patient satisfaction, a different set of
outcomes than “prevention”. Multi-component programs are considered the most effective
(Souza et al., 2018).
An interesting and developing area of research looked at material and technological
support for delirium intervention. A systematic review included 31 studies featuring various aids
such as music, light, video, sleeping aids, and communication aids (Kim et al., 2021). The
outcomes measured were less specific than in other studies, and described as contributions to a
healing environment in the ICU or providing psychological soothing.
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In the absence of conclusions from systematic reviews, expert consensus provides
provisory guidance for practice, until more evidence can be gathered. After a systematic review
of the evidence, a panel of geriatric experts issued 12 recommendations (Abraha et al., 2016) for
managing delirium. For example, a re-orientation protocol was recommended, although the
evidence for its efficacy was weak; in issuing this recommendation, the panel took into
consideration that design flaws affected the strength of the evidence, but that since at least one
study demonstrated a statistically significant reduction in delirium incidence for patients who
received the protocol, it was worth implementing. In doing so, the experts were applying the
principle of evidence-based practice of using the best available evidence to guide practice.
Occupational Therapy.
A systematic review (Weinreich et al., 2017) examined 10 studies of occupational
therapy in the ICU to determine safety and effectiveness. The criteria for inclusion in the review
required early intervention to be within 24-48 hours of admission. 6 of the 10 studies
demonstrated some level of improvements, either in improved delirium, less sedative use,
improved strength, improved function, and/or shorter ICU length of stay.
Single-center studies of occupational therapy intervention suggest promising results in
decreasing the incidence of delirium. For example, one study on the effects of an occupational
therapy protocol including cognitive stimulation in the ICU on non-ventilated patients decreased
the duration and incidence of delirium (Álvarez et al., 2017b). It should be noted that this study
was excluded from the Cochrane systematic review due to its outcome measurement tool: the
researchers used the CAM rather than the CAM-ICU. Another study added an occupational
therapy component to a standard protocol that included multisensory stimulation, positioning,
cognitive stimulation and basic activities of daily living (BADLs) training (Tobar et al., 2017)
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and reduced the incidence of delirium. A landmark 2009 study on the role of physical and
occupational therapy demonstrated that rehabilitation services help decrease the number of days
of delirium (Schweickert et al., 2009a). Although the study does not differentiate between the
two services, it is considered foundational to supporting occupational therapy intervention in the
ICU.
Some of the barriers in integrating occupational therapy in the ICU include lack of
expertise and visibility of the clinicians. A study on the perceptions of occupational therapists
regarding their role in the ICU revealed a lack of confidence in their own contribution as well as
lack of recognition from other team members for their role in delirium management (Strecker &
Hitch, 2020). There is also a perception of occupational therapists as specialists of discharge
planning, rather than providing remedial intervention (Kingston et al., 2019)
This may be changing, as occupational therapists are gaining recognition for their
contribution to the prevention and management of delirium in the ICU as well as in other areas
of the hospital (Laxton & Morrow, 2020b; Lee et al., 2020).
Early mobility and timing of intervention.
Early mobility was recommended in the two most important guidelines for critically-ill
patients : The ICU Liberation bundle (Balas et al., 2014) and the PADIS Guidelines (Devlin et
al., 2018b), and has been a topic of discussion for the last 10 years. Initial studies showed a
strong positive effect on mortality, function and quality of life as well as delirium reduction
(Schweickert et al., 2009b). It was hypothesized then that the timing of occupational and
physical therapy was crucial for outcomes and that mobility should be attempted as soon as
possible after medical stabilization. Since then, efforts have been made to define early
rehabilitation and ascertain its effect.
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Mobility is almost always defined as activities that go beyond passive range of motion
(Barr et al., 2013). There is less consistency with the term “early”. A 2019 systematic review on
early mobilization ( Zhang et al., 2019) reported various statements from research protocols, for
example: “within five days of admission to critical care” or “within 48 hours of the diagnosis of
sepsis” or “no more than 48 hours of invasive MV”. Other research protocols included in that
same review simply stated “early” but with no clear definition, with the experimental group
receiving services at some earlier point than the control group. At least one, separate systematic
review sought to determine optimal timing for intervention in the ICU (Ding et al., 2019) and
suggested placing it between 48h-72h. Two years later, the authors of a systematic review
(Menges et al., 2021) reported that experts in the field were increasingly defining early

mobilization as starting within 72h of ICU admission (although the authors of that review
themselves defined “early” as within 7 days of admission to the ICU). The difficulty in
establishing a clear definition of early might come in part from clinical challenges, since medical
stabilization is a necessary condition of mobilization, and can vary with health conditions and
individual patients.
Beyond its definition, the effect of early mobilization is also a subject of debate.
Although initial research such as the Schweickert et al. (2009) randomized controlled trial (RTC)
was very promising, recent systematic reviews of RCT were conflicting. Part of the problem
resided in methods. A 2019 review (Zhang et al., 2019) found positive effects of early
mobilization on function (ability to stand), number of ventilator-free days, incidence of ICU
acquired weakness, and discharge-to-home rate. They also reported a moderate but not
statistically significant effect on mortality. However, the authors warned that most of the
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evidence is of poor quality due to heterogeneity of methods and outcomes, as well as insufficient
safeguards against bias (in the studies included).
A separate 2021 systematic review (Menges et al., 2021) presented an interesting
perspective. It suggested that a determining factor in finding a positive effect is the interval
between what a study considers “early” versus standard care (rather than initiation point). The
longer the interval, the more positive the effect. The reviewers defined “early” as within 7 days
of ICU admission, a rather broad definition. They reported that across studies, patients mobilized
within that definition of “early” mobility could expect a positive effect on muscle strength and
physical function when compared to “late” mobilization (after 7 days). However, within that
timeframe of 7 days post-admission, the evidence was not strong enough to suggest a positive
effect. The landmark Schweickert et al. (2009) study that helped establish the role of physical
and occupational therapy in the ICU set an intervention group at 3 days (72 hours) postadmission compared to a control group who would receive no services for the first two weeks of
mechanical ventilation. Their interval was rather large and no longer reflects the standard of
practice in most ICUs. It is possible that culture changes in the ICU have worked in favor of
earlier mobilization as part of standard care, and made it more difficult to show positive effect in
experimental studies2.
As early mobilization became implemented, there was a genuine concern for safety.
There have been several studies to assess the safety of early mobilization in the past 10 years. A
landmark article has created the foundation for a safety criteria, based on the consensus from a
panel of experts (Hodgson et al., 2014). A recent systematic review (Nydahl et al., 2017b)
2

In the study site for this current project, patients on mechanical ventilation are not mobilized.
The standard of care are is therefore similar to the one presented as control in the Schweickert et al. study.
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established that mobilization in the ICU is safe, and that safety events are rare. The authors,
however, advised that more consistency should exist in defining adverse events.
In summary, although expert definitions of “early mobilization” sometimes set the proper
interval between admission to the ICU and intervention as 72 hours, the strongest evidence
available (a systematic review) suggested that an interval of 4-7 days was reasonable. Early
intervention within that interval was safe, even for clients that are receiving mechanical
ventilation, as long as safety criteria are applied. Neither of the most recent systematic review on
early mobilization addressed delirium as an outcome, although practice guidelines for the ICU
emphasize the relationship between mobilization in the ICU and delirium reduction (Devlin et
al., 2018).
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Section 3: Methods
IRB Approval
The protocol for this study described here was approved by the Eastern Kentucky
University’s Institutional Review Board (IRB) on October 6th, 2021.
Main Objectives
This retrospective chart review study had main objectives that are listed below.
1) Rate of delirium monitoring: Estimate the number of patients that have a documented
risk for delirium and are monitored for delirium using a standardized assessment.
2) Length of stay: Estimate the number of days in the ICU and the number of days on
mechanical ventilation.
3) Rate and content of early engagement in rehabilitation:
a. Establish the interval between admission in the ICU and provision of physical
and occupational therapy services.
b. Estimate the number of patients in the ICU that received at least one session
of occupational therapy/at least one session of physical therapy.
c. Estimate the number of days of occupational therapy and physical therapy
received by ICU patients.
d. Describe the content of rehabilitation services based on categories (mobility,
cognitive stimulation, activities of daily living).
4) Challenges to early engagement: Based on documentation of missed rehabilitation
visits, and medical progress notes, propose a partial explanation for the delay of
rehabilitation services or absence of rehabilitation services.
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These objectives were predicated on the evidence-based assumptions that 1) monitoring
for delirium and 2) providing early rehabilitation services are promising strategies for the
management of delirium in the ICU (Devlin et al., 2018b). They were also chosen as the basis for
quality improvement in the ICU, as indicators of current state of care and current level of
involvement of OT services.
Inclusion and Exclusion Criteria, and Time Frame
The principal investigator included all individuals 18 and older who were admitted to the
ICU of the research site from September 1st through June 1st, 2022 (end of the IRB approval)
until a sample number of 100 was reached. For the purpose of this report, the data for the first 35
participants was collected and analyzed. The investigator obtained approval from her advising
committee to continue data collection on the remaining 65 participants after presentation of the
final requirement for the Capstone, in preparation for a projected publication.
The participants included may have been admitted directly to the ICU, transferred from
another floor of the hospital, or from another hospital in the network of care. All diagnoses were
included. Some data pertained to individuals who had impaired decision-making capacity.
Although unlikely, incarcerated or institutionalized individuals may have been incidentally
included in the study, if they were receiving care in the ICU at the time of the study. The
principal investigator may or may not have been aware that an individual whose chart
information was included in the study was a prisoner.
Since this study aimed to measure rate of monitoring and early rehabilitation for delirium
patients, it might seem as though it should have included only patients most at risk for delirium.
Risk factors could have been used for this selection. There is some evidence to suggest that
certain demographic and health factors increase the likelihood of delirium. For example, the first
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set of Guidelines for the treatment of pain, sedation and delirium (PADIS Guidelines) (Barr et
al., 2013) identified four categories of “baseline risk factors” (p. 685) for delirium: underlying
dementia, history of hypertension, history of alcoholism, and high severity of illness at
admission. The most recent systematic review for risk factors of delirium found strong evidence
that age, dementia, hypertension, pre-ICU surgery or trauma, mechanical ventilation, delirium on
the prior day, and metabolic acidosis are risk factors for ICU delirium (Zaal et al., 2015a).
However, if as some evidence suggests (Barr et al., 2013) acuity of illness is considered a
valid risk factor, then all patients in the ICU are at risk. Patients are directed towards the ICU
precisely because they are more acutely ill than others and need increased monitoring. In
addition, hypertension is very common in the hospital population. It could be said that simply
entering the ICU puts patients at an increased risk for developing delirium. It therefore seemed
prudent and consistent with evidence to consider all ICU patients at risk for delirium.
Informed Consent
No consent was sought during the study, as outlined in the IRB proposal. There was no
direct contact with patients, since the study consisted of chart reviews exclusively. The study’s
data was recorded by the investigator in an anonymous manner such that subjects cannot be
identified directly or through identifiers linked to the subject. Additional precautions are
described under the subheading “Ethical considerations”.
Data Collection
Access to the chart and patient room allocation data for research purpose was granted by
special permission from hospital administration (see letter of support). In preparation for data
collection, the principal investigator created two forms: 1) a recruitment form for the purpose of
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locating information in the chart; 2) a data extraction tool to be used as the main form for the
study and contain only de-identified information.
1) Recruitment form.
To identify the proper charts (recruitment), the investigator used an electronic board
available to all staff therapists. The recruitment form contained medical record
numbers and randomly assigned case numbers. It was handwritten and kept in a
locked box in the rehabilitation department. Only the principal investigator had access
to this form. This form was necessary to locate charts in the electronic medical
records system.
2) Data extraction form
An excel file was used to compile de-identified information from the charts. This file
was necessary to collect and organize the study’s data. The charts were mined for
information 2-3 times a week, and information was analyzed once sufficient data had
been collected. A copy of the collection form is provided as Appendix B. In the
Results section of this report, additional information was provided on the type of
information gathered.
Analysis
Analysis of the data consisted in simple descriptive statistics and a discussion
commentary based on those statistics. The statistics were performed by the investigator using
formulas in the Excel form, such as mean, sum, etc. Some of the information was converted to a
graphic form to be included in this report and increase readability.
Communication Plan
Once the study is completed, the following communication activities are planned:
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1) In-service to rehabilitation staff on the results and the proposed role of OT in the ICU
2) Presentation of a summary of the study and results to the Director of Rehabilitation
Services, and the Nursing Director for the ICU.
3) Preparation of a publication in collaboration with committee members
4) A poster or one-page handout on OT best practices for the ICU for the rehabilitation
department at the study site.
5) Presentation of results to the Committee on Early Progressive Mobility.
Ethical Considerations
The following precautions were taken to preserve confidentiality, as outlined in the IRB.
•

No identifiers were included on the data extraction form for the study. Name, date of
birth, date of admission, medical records number, admission number, gender, were
not recorded.

•

The identifying form used to locate chart information was kept in a locked box in the
rehabilitation department during the study.

•

No “verbatim” comment from the chart was included in the study. The information
was paraphrased or categorized to prevent identification of participants.

•

In reports and communications, the dates of collection will be stated as “4 weeks
during the fall of 2021” to avoid the identification of specific admission dates.

•

At the end of the study, all materials including data collection forms will be handed to
the principal investigator’s advisor for safeguard.
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Section 4: Results and Discussion
Description of Results
For the purpose of this Capstone report, the investigator included the first 35 individuals
admitted to the ICU during the collection period. This project is ongoing, and the collection
period outlined in the IRB extends beyond the final presentation date for the Capstone. In
agreement with her academic advisors, the investigator plans to analyze the rest of the sample
(100 individuals) at a later date for a proposed publication.
The collection period coincided with a wave of patients entering with ICU with a
diagnosis with COVID-19. They constituted a sub-category of individuals within the general
ICU population, with special characteristics such as a longer intubation, longer length of hospital
stay and higher mortality. To highlight the differences between the groups, the investigator
presented three results for each category: 1) all participants, 2) participants with COVID-19 and
3) participants without COVID-19.
The results are organized according to the following categories: Age, diagnosis, length of
stay, mechanical ventilation, delirium monitoring, Early Progressive Mobility (EPB) screen,
rehabilitation services.
Age
The participants’ age on the day of admission was included in one of the following
categories: 18-30; 31-40; 41-50; 51-60, 61-70, 71-80, 81-90, 91+. The following bar graph
represents the frequency by category.
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Figure 1. Age on Admission
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For all three sections of participants, the median age very likely falls within the 51-60
years old category. The exact median and mean were not calculated, as this would require actual
numbers. The project was designed to limit identifiable information, and used age categories
rather than actual numbers. The oldest categories (71-80 and 91+) contain only individuals with
COVID-19.
Diagnosis
Only one admitting diagnosis was included for each participant. It was mined from the
hospitalist’s initial history and physical note (H & P) at admission in the hospital. It should be
noted that, in a few cases, the patient was not admitted directly to the ICU, but to another floor of
the hospital, and transferred to the ICU later because of a worsening of the original condition. In
all cases, the diagnosis for hospital admission (not strictly ICU admission) was collected.
COVID-19 pneumonia was by far the most common diagnosis: 21 individuals or 60% of
the sample. This was followed by pneumonia (non-COVID, viral or bacterial): 5 individuals or
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14% of the sample. Although 3 individuals had a dual diagnosis of COVID and bacterial
pneumonia, they were accounted under the COVID category only. Additional diagnoses for this
period included withdrawal syndrome (5), exacerbation of chronic heart failure (3), diabetic
ketoacidosis (1), and anaphylactic shock (1). It should be noted that 2 patients had a dual
diagnosis of alcohol withdrawal and 1) pneumonia, 2) COVID-19. They were included in the
pneumonia or COVID category only since this was the main reason for admission to the hospital.
Figure 2. Diagnosis on Admission
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Diagnosis and Delirium
Although this data anticipates on later report sections on screening and prevalence, it
presents of the findings on diagnoses and delirium. Among the sample, the individuals that
experienced delirium (n=7) at some point during their ICU stay based on the delirium screen, had
the following diagnoses: COVID-19 (n=5), pneumonia (n=1), and withdrawal syndrome (n=1).
The individuals that experienced subsyndromal delirium (n=16) had the following diagnoses:
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COVID-19 (n=7), pneumonia (n=4), withdrawal syndrome (n=2), COPD exacerbation (n=1),
urinary tract infection (n=1), diabetic ketoacidosis (n=1).
Length of Stay
ICU length of stay. For all participants, the longest ICU stay was 34 days, while the
shortest was 1 day, with a median of 8 days and a mean of 11. For individuals with COVID-19,
the longest ICU stay was 34 days, the shortest was 2, with a median of 12 and a mean of 15. For
individuals with a diagnosis other than COVID-19, the longest stay was 18 with a median of 3
and a mean of 6. The mean stay for individuals with COVID-19 is therefore 2 and a half times
longer than for individuals without this diagnosis.
The following table and histogram present the length of stay by category, and the number
of patients in each category. The data from the patients with a diagnosis of COVID-19
pneumonia is separated from the total, to highlight the differences.
Figure 3. ICU Length of Stay: Number of Patients in Each Interval
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The blue bar of the graph represents the total of 35 patients, and follows a curve pattern.
A higher proportion of patients experienced a short length of stay (less than 10 days) or a very
long length of stay (21 days or more) than a moderate length of stay (between 6 and 20 days).
The main driver of a very long length of stay was a COVID-19 diagnosis, as represented by the
orange bar. In particular, 7 patients or 20% of the whole sample (35 participants), all with a
diagnosis of COVID, stayed more than 20 days and they were the only individuals to stay that
long. A shorter length of stay generally indicates participants without COVID-19: 13 patients or
35% of the whole sample stayed for 5 days of less, a majority without a diagnosis of COVID (9
or 25% of the sample) although there were 4 individuals with COVID-19 (11%) that stayed 5
days or less in the ICU.
ICU Length of Stay and Delirium. Length of stay was analyzed in relationship to
presence of delirium or subsyndromal delirium during ICU stay. For individuals who
experienced delirium at some point in the ICU (n=7), the stay ranged from 3 days to 34 days,
with a mean of 21 days. For individuals who experienced subsyndromal delirium (n=16), the
stay ranged from 1 day to 29 days, with a mean of 11 days. For individuals how experienced
neither delirium or subsyndromal delirium (n=5) , the stay ranged between 2 to 5 days, with a
mean of 3 days.
Hospital Length of Stay. Individuals may be transferred to a lower level of care after
completing a stay in the ICU, such as the telemetry floor of the hospital. It is also possible to
have individuals transfer from the telemetry floor to the ICU, after a worsening of their
condition. The total length of stay in the hospital includes all days spent at different levels of care
from admission until the patient is discharged from the hospital.
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The longest hospitalization was 53 days, and the shortest 3, with a median of 13 and an
average of 15. For the individuals with COVID-19, the longest length of stay was 53 days, the
shortest 6, with a median of 19 and a mean of 19. For individuals without a diagnosis of COVID19, the longest length of stay was 19 days, the shortest 3, with a median of 8 and a mean of 10.
The mean hospital stay for individuals with COVID-19 is 2 times the average length of the
individual without a diagnosis of COVID-19.
The data on length of stay for patients with COVID-19 and the individuals without a
diagnosis of COVID-19 follow a similar pattern as observable when comparing the diagrams.
They both follow a concave curve, with two peaks: the first with lowest length of stay and the
second with the longest length of stay. However, the COVID-19 curve is displaced further along
both the x and the y axis: there are a greater number of patients with a longer length of stay in the
COVID-19 diagnostic category. It would therefore appear that even after a long stay in the ICU,
individuals with COVID-19 pneumonia continue to require long stays in acute care.
Figure 4. Hospital Length of Stay: Number of Patients for Each Interval
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Hospital Length of Stay and Delirium. For individuals how experienced delirium (n=7)
while in the hospital, the hospital stay ranged from 5 to 53 days, with a mean of 26 days. For
individuals who experienced subsyndromal delirium (n=16), the hospital stay ranged between 4
and 29 days, with a mean of 14. For individuals with normal consciousness (n=5) throughout
their hospital stay, the length of stay ranged between 6 and 20 days, with a mean of 10 days.
Mechanical Ventilation
In the sample, 23 participants received mechanical ventilation during their stay in the ICU
(66%), usually accompanied with orotracheal intubation, although this number also includes
some individuals with tracheostomies or bi-pap oxygen delivery systems. It should be noted that
in terms of acuity, orotracheal ventilation is considered the most acute method, with
tracheostomy as an option for patients that are stabilized but still unable to breathe on their own.
A bi-pap is generally used as a step-down from the orotracheal intubation, in the process of
weaning from the ventilator.
The length of mechanical ventilation varies between 2 days and 29 days, with a peak
between 11 and 15 days.
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Figure 5. Days of Mechanical Ventilation: Number of Patients in Each Category
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Delirium and Mechanical Ventilation
Of the patients that experienced delirium during their stay (n=7), all but 1 received mechanical
ventilation at some point in their stay. Of the individuals that experienced subsyndromal delirium
(n=15), 11 also experienced mechanical ventilation while 5 did not. None of the individuals with
normal consciousness received mechanical ventilation during their hospital stay.
Delirium Monitoring
Richmond Agitation-Sedation Scale (RASS). The RASS is an assessment of
consciousness the first part of any delirium assessment. The RASS scoring criteria is provided as
Appendix C. Patients can be scored from -5 to 4, with the negative numbers corresponding to
sedated state, and positive numbers moving towards agitation. For reference, a score of 0 is
considered a normal state (calm and alert). When receiving a score of -3, an individual is
considered moderately sedated, opens eyes to voice, but does not make eye contact. A rating of 2 suggests that the individual is making brief (less than 10 seconds) eye contact. At RASS – 1, an
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individual is considered drowsy. An individual who receives a score of +1 is becoming restless,
but not yet engaging in vigorous movement. In the data extraction tool, only one score was
entered for every 24-hour period. In the event that the Delirium or RASS ratings varied in a 24hour period, the scores entered corresponded to the most frequently entered score, with the
possibility of a comment note on the variation. For example, if a patient received a score of
RASS -1 for most of the 24 hours, but with one incidence of 2, followed by 4 hours of -2, then a
score of -1 is entered as the main score, with a comment that the patient experienced agitation
(RASS=2) with a period of sedation (4 hours of RASS = -2).
The first concern of this investigator was to verify the rate at which this assessment was
being completed by nursing since it constitutes the basis of delirium assessment. The number of
days of RASS assessment was compared to the total number of days spent in the ICU. With the
scores of all patients combined, the rate of RASS assessment in the ICU was 90% or 360 days of
RASS for 402 total ICU days.
Further analysis yields information regarding the RASS scores. These are presented in the
following diagrams.
Figure 6. RASS Score for All Participants (n=35)
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Figure 7. RASS Score for Participants with COVID-19 (n=21)
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Figure 8. RASS Score for Participants without COVID-19 (n=14)
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The proportion of ICU days with a RASS of -3, -4, or -5 constitute 35% of total days
assessed for the whole sample (n=35), 37% of total days for individuals with COVID-19 (n=21),
and 27% for individuals without a diagnosis of COVID-19 (n=14). The proportion of days at
RASS -2 (mild sedation) is the same for all three groups at 24%. The proportion of days at RASS
-1 (drowsy) is respectively 13%, 12% and 19%. For RASS = 0 (calm and alert), the proportion is
the same for all groups at 23%. Finally, for a RASS= 1 (restless), the proportion of days with this
rating for the whole sample is 5%, for individuals with COVID-19 4%, and for individuals
without a diagnosis of COVID-19, 8%.
Delirium monitoring with ICDSC. The study site used the Intensive Care Delirium
Screening Checklist (ICDSC) to document delirium in ICU patients. A copy of the ICDSC
scoring criteria is provided as Appendix D in this report. Rather than a punctual assessment, the
ICDSC is completed at least once a shift from observation from on-going assessment throughout
the 12-hours period. The patient received a score from 0 to 8: a score of 0 indicates no delirium,
a score between 1-4 subsyndromal delirium, while a score of 5-8 qualified as delirium. This
score can only be compiled if a patient is arousable. A patient who is moderately sedated (RASS
-3) or deeply sedated (RASS score is -4 or -5) cannot be assessed for delirium.
One of the objectives of the study was to assess the rate of delirium monitoring in the
ICU. There are different ways of expressing this rate. One method is to count the number of
individuals who were evaluated for delirium at least once during their ICU stay. In the sample
studied, 33 of the 35 patients were assessed at least once using the ICDSC, which represents 94%
of the sample. Only two individuals did not get an assessment for delirium during their stay.
However, since best practices recommend screening for delirium each day, another
method for expressing rate of monitoring is to calculate how many days of screening are
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performed while patients are in the ICU. A rate of 100% would mean that patients are screened
for delirium every day that they are in the ICU (a rate of 50% would mean that they are assessed
every other day on average). If we pool all the patients of the sample together, and add up the
numbers of days that each patient spent in the ICU, we obtain a total number of ICU days for this
sample: 402 days. If we calculate the number of days when the ICDSC was administered, we
obtain a total number of delirium screening days for this sample: 296. The rate of daily
monitoring for this sample is 74%.
Prevalence of Delirium
The ICDSC is composed of 10 items. To be scored as delirium, a presentation must have
at least 4 of the 10 positive signs. If an individual has 1-4 positive signs, then the presentation is
rated as subsyndromal delirium. If an individual as 0 positive signs, his presentation is
considered “normal”. On the other hand, and as stated previously, if an individual is sedated
(RASS -3, -4, -5) or unresponsive, the practitioner will select “unable to assess” and will not
obtain a delirium score. An individual, therefore, can receive one of the following scores for each
daily delirium assessment: normal, subsyndromal delirium, delirium, or unable to assess. If
patients experienced both subsyndromal and delirium, they are included in both categories. In the
category “unable to assess”, the investigator only included patients who were deemed unratable
during their entire stay.
Again, we can use two different methods to calculate prevalence of delirium. We can
either look at the number of patients who were affected or the number of ICU days marked by
delirium. Figure…. Presents results using the first method, number of patients.
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Figure 9. Prevalence of Delirium: All Participants (n=35)
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Of the initial sample (n=35), 20% (n=7) experienced delirium during their stay, whereas
46% (n=16) only experienced subsyndromal delirium, 14% (n=5) never met the criteria for either
delirium or subsyndromal delirium and were considered of normal consciousness, 14% (n=5)
were too sedated to obtain a score, and 5% (n=2) were not assessed.
The population with COVID-19 is isolated in the following diagram.
Figure 10. Prevalence of Delirium – Patients with COVID-19 (n=21)
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For the group of individuals with COVID-19, 24% (n=5) experienced delirium, 33%
(n=7) only experienced subsyndromal delirium, 19% (n=4) were assessed at normal
consciousness, 19% (n=4) were too sedated for a score, and 5% (n=1) was not assessed. 10 or
43% of all individuals with COVID-19 experienced subsyndromal delirium at some point in their
ICU stay, whereas 5 or 22% of the sample experienced delirium. 4 or 17% were rated as normal
during their entire ICU stay, 4 or 17% were deemed unable to assess due to sedation, and 1 or
4% was not assessed.
The following graph isolates the general non-COVID-19 population of the sample, 14
patients in total.
Figure 11. Prevalence of Delirium: Patients without COVID-19 (n=14)
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In the category of individuals without COVID-19, 14% (n=2) experienced delirium, 64%
(n=9) experienced only subsyndromal delirium, 7% (n=1) remained with normal consciousness,
7% (n=1) was too sedated to receive a score, and 7% (n=1) was not assessed.
The second method for assessing delirium is to calculate the number of days of delirium
for the sample. The following graph represents a distribution of ICU days according to the score
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received on the ICDSC. Note that only days that received an assessment are included, which
amounts to 73% of the total ICU days.
Figure 12. Days of Delirium – Whole sample (n=35)
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For the entire sample (n=35), there were 5% (n=16) of days with a delirium score, 20%
(n=59) of days with subsyndromal delirium, 18% (n=52) of days with normal consciousness, and
57% (n=169) of days too sedated to receive a score.
Figure 13. Days of Delirium-COVID-19 (n=21)
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For the category of individuals with COVID-19, (n=21), there were 3% (n=6) of days
with a delirium score, 19% (n=45) of days with subsyndromal delirium, 19% (n=46) of days with
normal consciousness, and 59% (n=142) of days too sedated to receive a score.
A third graph presents the population with a diagnosis other than COVID-19.
Figure 14. Days of Delirium. Non-COVID-19 (n=14)
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For the category of individuals without COVID-19, (n=14), there were 18% (n=10) of
days with a delirium score, 25% (n=14) of days with subsyndromal delirium, 11% (n=6) of days
with normal consciousness, and 47% (n=27) of days too sedated to receive a score.
Early Progressive Mobility Assessment
The American Association of Critical Care Nurses, following the guidelines of the
Society for Critical Care Medicine recommends that all patients on mechanical ventilation be
assessed for mobility. A standardized assessment tool has been integrated into the nursing
documentation, under the ICU Liberation section, alongside the RASS and ICDSC assessments.
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The Early Progressive Mobility (EPM) screen and corresponding levels are provided as
Appendix E. For reference, the EPM screen prompts nursing to assess a patient on the following
criteria: myocardial stability, oxygenation stability, vasopressor use, engagement to voice and
neurological stability. This screen yields a score that corresponds to a level of engagement from
Level 1 to Level 4, with Level 1 recommending in-bed activities, Level 2 sitting at the edge of
the bed, Level 3 standing, Level 4 walking. It represents the minimum requirement for engaging
in mobility for patients on mechanical ventilation, although additional contraindications can exist
such as femoral lines or internal bleeding (Hodgson et al., 2014). Generally speaking, a patient
that meets all criteria listed above should be considered suitable for Level 2, and receive
rehabilitation (OT and PT) services.
This score has implications for the integration of rehabilitation services into the ICU. It is
designed to facilitate decision-making and encourage mobility for patients with orotracheal
intubation, the highest level of care. The investigator’s first concern was to assess the rate of
completion of this screen by nursing.
When considering only the patients who received mechanical ventilation, all but 2 of the
patients were assessed using the EPM at least once, 21 of the 23 possible, a rate of 91%. In
addition, several of the patients that were not receiving mechanical ventilation but had shortness
of breath were also evaluated using this tool. If considering the entire ICU population, 83%
(n=29) were evaluated with the EPM.
Most of the patients evaluated with the EPM received a score of Level 1 (n=20) and we
never deemed suitable for Level 2 (sitting edge of bed). Of the patients that were deemed at
level 1, all but one of them received mechanical ventilation.
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Rehabilitation Services
Rate of services. For this study practice settings, rehabilitation services can be ordered
for occupational therapy (OT), physical therapy (PT) or both. The most common scenario is to
issue orders for both disciplines. In addition, critically ill patients are most often seen by both
disciplines at the same time, due to the complexity of their condition. It is also the therapists’
practice to document attempts to treat as well as sessions where services where performed. For
example, if an order is issued for a patient whose sedation is too deep to engage in therapy, the
therapist would receive the order, inquire about the patient, and then document a short note
explaining why the patient couldn’t be seen for therapy.
For the entire sample (n=35), 48% (n=17) received rehabilitation services, either OT, PT
or both. If isolating services, then 46% (n=16) of clients received OT services, since one of the
participants in the sample only received PT while in the ICU. An additional number of
individuals (n=5) or 14% of the sample received an order for rehabilitation services (both OT
and PT), but were never seen during sessions. For those patients, therapists documented attempts
notes only. To obtain the proportion of individuals who had a doctor’s order for rehabilitation
services while in the ICU, we can combine the patients who received services (n=17) with the
ones attempted (n=5) for a total of 22 individuals or 63%.
The sample was too small to calculate rates on distinct diagnostic groups, such as
COVID-19.
Interval between Admission and Rehabilitation Services. One of the objectives of this
research project was to calculate the interval between an individual’s admission to the ICU and
the first attempt by an occupational therapist or a physical therapist to provide services. This
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relates to the literature on early mobility, and the stated importance of providing rehabilitation
services as soon as possible after stabilization (Ding et al., 2019; Menges et al., 2021).
For occupational therapy, the smallest interval was 1 days and the longest 15 days, with a
mean of 5. For physical therapy, the smallest interval was 1 day and the longest 15 days, with a
mean of 5. Since most interventions in the ICU are planned as co-treatments, and since orders are
often issued at the same time, it is not surprising that statistics would be similar between the two
services. The average length of all OT and PT sessions was 24 minutes. This is consistent for
patients with a diagnosis of COVID and those who do not have it.
Content of OT Services. A brief analysis of the content of OT sessions using therapy
notes reveals an emphasis on ADLs, whether through doing (such as dressing, sponge bathing,
etc) or explaining, alongside mobility training. There were also a few instances of re-orientation,
teaching of breathing techniques and one instance of home safety education. There were no
documented instances of rote exercises. A brief analysis of the PT notes showed an emphasis on
mobility training and breathing technique, with a few instances of ADLs (toileting), some gait
training, and 2 instances of therapeutic exercises. There were no instances of patients receiving
OT treatment in a gym environment, all patients were treated in the hospital room.
Reasons for Attempts. As stated above, a number of patients did not receive services
although they had been ordered. In addition, some patients only received some of the sessions
that were planned. In both situations, the therapist documented attempts notes to explain why the
service was not performed. The following analysis is preliminary, as it may not account for the
total number of attempt notes entered. Based on preliminary analysis, the most common reason
for services not being performed was intubation and sedation combined (n=9), followed by
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instability or poor prognosis (n=7), refusal by the patient (n=5), unavailability of individual
because of procedure or care being provided by someone else (n=4), or agitation (n=3).
Discussion
Delirium
The sample used for this analysis is relatively small (n=35) and with a concentration of
patients with a second wave of COVID-19 (n=21). This yields a picture of the site’s ICU that
may be unusual, since the disease had particular acuity at the time, with a high rate of respiratory
instability and mortality. This discussion is preliminary, until a larger sample (n=100) can be
analyzed.
The median age for the entire sample was situated in the 51-60 category. It is remarkable,
however, that the highest age categories (71-80 and 91+) only contained individuals with
COVID-19. This could suggest that the disease affected elderly individuals particularly, but this
remains to be verified and beyond the scope of this study. The data was not analyzed to reveal
patterns between age and occurrence of delirium, although this might be relevant for a larger
sample.
The most common diagnoses for the entire sample were, in order of frequency: COVID19, pneumonia (other), withdrawal syndrome, heart failure. This data was further analyzed to
find patterns related to delirium. The individuals with delirium (n=7) had one of only three
diagnoses: COVID-19, pneumonia or withdrawal syndrome, with a predominance for COVID19. Whereas individuals who experience subsyndromal delirium had a wider variety of
diagnoses: COVID-19, pneumonia, withdrawal, COPD exacerbation, urinary tract infection,
diabetic ketoacidosis.
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ICU and hospital length of stay were calculated for the entire sample (n=35) and
presented similar patterns: most patients stay for shorter stays (1-10 days) or very long stays (16
+ days), with a drop in frequency for patients who stay between 11 and 16 days. The patients
who stayed in the ICU and the hospital for more than 21 days (n=7) all had a diagnosis of
COVID-19, and none of the patients with COVID-19 stayed for less than 6 days, suggested a
longer length of stay for this diagnosis.
Although no analysis was done to establish a relationship in the sample between length of
stay and mechanical ventilation, a cursory look at the data suggests that mechanical ventilation
might contribute to explaining the length of stay pattern. Patients exposed to high amounts of
oxygen through ventilation are at risk for complications, including oxygen toxicity to organs,
especially if the ventilation persists beyond 10 days. The goal of the care team was consistently,
and from the first day, to decrease oxygen supplementation and to wean patients from the
ventilator. However, failure to wean from the ventilator within 10 days indicates poor prognosis
and seems to dramatically increase the length of stay or result in palliative consult with, in some
cases, compassionate extubation.
The data suggested a correlation between delirium or subsyndromal delirium and longer
lengths of stay. Individuals who were assessed as experiencing delirium during their ICU stay
(n=7) remained on average 7 times longer in the ICU (21 days vs 3 days) and 2.5 times longer in
the hospital (26 days vs 10 days) than the patients who were assessed at normal consciousness
(n=5). Individuals with subsyndromal delirium (n=16) stayed on average 3 times longer in the
ICU and 1.4 times longer in the hospital than individuals with normal consciousness.
The data also suggests an association with mechanical ventilation and delirium, since all
but one of the patients that experienced delirium during their stay received mechanical
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ventilation (n=6). None of the individuals with normal consciousness received mechanical
ventilation.
The RASS and ICDSC were performed on a majority of patients in the ICU. For the
RASS, 99% of patients were monitored and 90% of days spent in the ICU received a score. For
the ICDSC, 94% of patients were monitored, whereas 74% of days received a score. Recent
studies on nursing documentation of delirium screens (Boehm et al., 2017; Deffland et al., 2020)
suggest that other sites have obtained a score of 100%, and that delirium monitoring is a wellimplemented aspect of the ICU Liberation Bundle (Balas et al., 2014; Devlin et al., 2018b). The
results suggest that delirium might be insufficiently monitored.
The prevalence of delirium for the whole sample (n=25) was 20%, lower than expected
based on large prevalence studies (Krewulak et al., 2018) which set the rate at 30%. Since it was
already established that delirium monitoring might be insufficient, then the lower rate might
reflect missed assessments. Meanwhile, the prevalence of subsyndromal delirium for the whole
sample was higher than expected at 46% based on prevalence studies (Serafim et al., 2017)
which set the rate at 36%. The rate of subsyndromal delirium is even higher in the portion of the
sample that does not have COVID-19, at 64%. This could be due to misclassification of
hypoactive delirium as subsyndromal, particularly with non-verbal patients (such as those with
orotracheal intubation) or due to the high rate of sedation in the ICU.
An indication of the state of sedation and decreased consciousness in the ICU was
provided by the data on delirium monitoring. When a patient was too sedated to receive a score
on the delirium screen, this patient received a rating of “unable to assess”. For the entire sample
(n=35), there were 57% of days (n=169) when a score could not be obtained due to sedation. For
the portion of the sample with COVID-19 (n=21), this rate if 59% (n=142). This would mean
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that more than half of the days spent in the ICU were under moderate to deep sedation. This
sedation rate is likely related to the rate of mechanical ventilation and orotracheal intubation,
since it is common practice at this practice site to sedate for part or all of the intubated period.
Rehabilitation
For the entire sample (n=35), 83% (n=29) of patients were assessed using the Early
Progressive Mobility screen, a nursing tool designed to select patients who are ready for
mobility. Most of the patients assessed (n=20 or 69%) were deemed at a Level 1, which
corresponds to in-bed, passive activities. This would leave 31% (n=9) of patients assessed using
the Early Progressive Mobility Screen who were considered stable enough for rehabilitation
services. This is below the actual rate of delivery of rehabilitation services in the ICU since 48%
of all patients received either OT, PT or both (mostly both). This could suggest that nurses do not
use the Early Progressive Mobility screen to direct their clinical reasoning when authorizing
rehabilitation intervention, that they were assessing current level of activity rather than readiness,
or that they are more conservative in their written documentation than in practice. It was also
remarkable that several patients were rated as meeting the criteria for Level 2 mobility – sitting
edge of bed, but were still considered at Level 1 in the final analysis by nursing.
Other data on rehabilitation services include an interval between admission to the ICU
and first delivery of therapy services of 5 days for both OT and PT. This is within the interval
deemed optimal by the most recent systematic review on early mobility (Menges et al., 2021) of
4 to 7 days. The interval was calculated for services performed only, excluding attempts that did
not result in delivery of services. All patients received both OT and PT, except for one patient
who received PT only. Most commonly, patients were co-treated by both disciplines, meaning
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that an occupational therapy and a physical therapist were seeing the patient at the same time,
working together as a team. The average length of sessions was 24 minutes.
Challenges to Rehabilitation Services
The reasons for services not being performed, in decreasing order of importance were
intubation with sedation, medical instability, refusal, unavailability, or agitation. This would
suggest that sedation during intubation is one of the main obstacles to delivery of rehabilitation
services, although this would have to be assessed in relationship to other factors such as
instability. The rationale for providing moderate to deep sedation during intubation are not fully
known to this investigator, and may have to be further understood.
Of note, this particular sample with a majority of patients with COVID-19 was
remarkable for poor prognosis and high mortality. Because this was not part of the original IRB
description, data on mortality was not collected. However, the data on mechanical ventilation
and oxygen requirements yielded incidental information regarding prognosis. The patients that
remained on mechanical ventilation with a high oxygen demand on the last day of their hospital
length of stay are presumed to have expired. Based on the assumption, 13 of the 21 individuals
admitted with COVID-19 have expired during the study period, while 2 of the individuals with
pneumonia and one with withdrawal syndrome expired. For the entire sample, this would create
a rate of mortality of 46%. For individuals with COVID-19, the mortality rate would be
estimated at 62%. 100% of individuals who were on mechanical ventilation for 21 days or more
(n=7) expired. This suggests a very fragile population, a high burden of care for nurses, and high
risk for critical events such as cardiac codes. It is possible that this climate affected the nurses’
assessment of readiness for mobility or that the acuity of patient’s condition prevented delivery
of rehabilitation services. Literature reports that concern for safety (Hodgson et al., 2014) is
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often mentioned by nurses and other practitioners when considering mobility in the ICU, despite
the establishment of well-accepted safety criteria. In addition, nursing workload and strain is
known to negatively affect the implementation of the ICU Liberation Bundle (Deffland et al.,
2020), in particular the early mobility component.
An additional concern in terms of referrals to OT services is the documented perception
that hospital-based OTs organize discharge planning rather than remedial services. The literature
on OT and delirium suggests that OTs may have an impact on the course of delirium, which
could be considered a remedial effect (Álvarez et al., 2017c; Kingston et al., 2019). However, this
may not be known to nurses and other ICU practitioners who are gatekeepers for the delivery of
rehabilitation services in the ICU.
Implications for Practice
Occupational therapists might be more effective in the ICU by promoting their role in
reducing length of stay, through programs targeted at delirium and subsyndromal delirium.
Length of stay is a valued measure for administrators and leaders in the hospital, and a great
argument for promoting services. The small body of evidence on occupational therapy and
delirium suggests that services can have an impact of the duration of delirium and length of stay
(Álvarez et al., 2017c; Schweickert et al., 2009b) (Weinreich et al., 2017). However, documentation

of OT services at the study site suggests that delirium is not assessed or treated specifically by
OTs, although they are assisting patients with transfer training and self-care. A program and
training module would be needed to implemented best practices (Evangelist & Gartenberg, 2016;
Laxton & Morrow, 2020). In additional to continuing education offered by the American
Occupational Therapy Association (Laxton & Morrow, 2020), a recent study by Alvarez et al.,
(2017) suggests a protocol for delirium intervention in the ICU.
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Patients who are receiving mechanical ventilation may not be receiving rehabilitation
services according to best practices, due to lack of coordination between nursing and therapists,
lack of training, or failure to use the Early Progressive Mobility screen to identify candidates.
This is a complex issue that requires coordinated efforts. The investigator is currently
participating in an Early Progressive Mobility committee that seeks to establish a protocol for
rehabilitation services of mechanically ventilated patients. The information gathered through this
Capstone project may be presented in part to the committee to help advance those efforts.
Limitations
The sample (n=35) is small, and even smaller when considering the number of patients
who received rehabilitation services (n=17). In collaboration with her academic advisor, the
principal investigator plans to increase the sample to 100 participants and prepare an analysis for
publication.
Although measures were taken to limit the implication of the investigator in the ICU
during the collection period, the investigator was also one of the treating therapists. To limit
contamination of the date, there was no variation in the services provided from usual care. To
limit bias, the method for data collection was followed without deviation.
Further Research
In addition to increasing the sample size, the following topics could be further developed
in analysis: whether or not delirium is an obstacle to delivery of rehabilitation services; whether
subsyndromal delirium is associate with mechanical ventilation or a deeper state of sedation;
whether delirium is mostly hyperactive or hypoactive or both.
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Conclusion
Delirium represents an alteration of consciousness, sometimes accompanied by intense
lethargy, sometimes with increased agitation (American Psychiatric Association, 2013).
Although temporary, the condition is considered significant because it is associated with
increased mortality and longer hospital stays (Krewulak et al., 2020). Because of the impact of
delirium on outcomes, the Society for Critical Care Medicine has created guidelines for the
management of various conditions in the ICU, including delirium (Devlin et al., 2018b). These
guidelines promote non-pharmaceutical interventions that are within the scope of occupational
therapy practice.
This Capstone study was based on a quality improvement approach. The investigator
wished to assess current practices in the ICU regarding the management of delirium, including
the integration of rehabilitation services. After IRB approval, the investigator consulted charts to
gather the following information on delirium monitoring, delirium scores, and delivery of
rehabilitation (occupational and physical therapy) services. The data was then analyzed to yield
basic statistics.
The rate of delirium monitoring in the ICU as 94% of all patients, whereas some recent
studies found rates of up to 100% for delirium monitoring in the ICU by nursing. The prevalence
of delirium for the sample was 20%, below the expected prevalence at 30%, based on large,
multi-site studies (Salluh et al., 2010). The rate of subsyndromal delirium was higher than
expected: 46% rather than 36% found in recent studies (Serafim et al., 2017). The presence of
delirium predicted longer stays: individuals who experienced delirium remained 7 times longer
in the ICU and 2.5 times longer in the hospital. Individuals with subsyndromal delirium stayed
on average 3 times longer in the ICU and 1.4 times longer in the hospital. The first session of
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either occupational or physical therapy was provided, on average, within 5 days of admission to
the ICU, within the interval recommended in the most recent systematic review (Menges et al.,
2021). The content of OT intervention does not target delirium, but rather decreased mobility and
impaired self-care.
A discussion of the findings suggested that delirium may be insufficiently monitored in
the ICU, miscategorized, or assessed incompletely due to sedation. These gaps in monitoring
may lead to underestimation of the prevalence of delirium, a condition that prolongs stays in the
hospital and is considered a symptom of worsening condition. In addition, OT programming did
not address delirium specifically, although early intervention (within 4-7 days of admission to
the ICU) was provided, with a focus on mobility and self-care. Implications for practice include
developing OT programming for delirium management, including programming for individuals
that are receiving mechanical ventilation through orotracheal intubation, (a risk factor for
delirium), as well as promoting OT’s role in decreasing length of stay.
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Appendix A
Quality Improvement Fishbone Diagram of Causes
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Appendix B
Data Collection Form

Days
ICDSC

Delirium

1
Altered level of consciousness
Inattention
Disorientation
Hallucination, delusion, psychosis
Psychomotor Agitation/Retardation
Inappropriate speech or mood
Sleep-wake disturbance
Symptom fluctuation
Total score
Level
comment
Contributing factors
Intervention

RASS

Target
Score

EPM

Myocardial stability
Oxygenation stability
Vasopressor use
Engages to voice
Neuro stability
Score
Comment
Current level

Intubation
FI02
PEEP
OT
PT

2

3
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Participant

1

2

3

Age 18-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
COVID
PNA (bact, vir, aspiration)
Chronic kidney disease
Withdrawal syndrome (alcohol, opioid)
CHF exacerb
DKA
COPD exacerb
Pulmonary embolism
Anaphylactic shock
Orthopedic condition (fx)
UTI
GI bleed
Length of stay in hospital

Participant
Day of 1st OT
Number of OT sessions
Number of OT attempts
Average duration of OT
Content of OT
Reason for OT attempt
Content of PT
Attempt PT

1

2

3
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Appendix C
Richmond Agitation-Sedation Scale (RASS)
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Appendix D
Intensive Care Delirium Screening Checklist. (ICDSC).
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Appendix E
Early Progressive Mobility Screen (EPM)

